In vitro and in vivo magnetic resonance detection of tumor cells by targeting glutamine transporters with Gd-based probes.
The glutamine transporting system is up-regulated in tumor cells because cell proliferation requires the uptake of large quantities of glutamine. It has been found that the paramagnetic magnetic resonance imaging (MRI) reporter Gd-DOTAMA-C6-Gln, where the glutamine residue is covalently bound to the Gd chelate through a C6 spacer, accumulates in tumor cells both "in vitro" and "in vivo" experiments. The observation that the relaxivity of cellular pellets does not increase with the increase in the amounts of entrapped Gd chelate is taken as an indication that the internalization has occurred through receptor mediated endocytosis. The iv administration of Gd-DOTAMA-C6-Gln allowed the MRI visualization of tumor masses in A/J mice grafted with the murine neuroblastoma cell line Neuro-2a and in Her-2/neu transgenic mice developing multiple mammary carcinoma, respectively.